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BEST AVAILABLE COPY 

Amendments to the Claims : 

This listing of claims will replace all prior version^ ;md listings of claims in the 
application: ! 

i 

Listing of Claims: 

1 . (previously presented) A method for detecting a physiological property of a target tissue, 
comprising: noninvasive^ inducing a detectable tissue displacement at a central nervous system 
(CNS) target tissue site by applying an ultrasound pulse; noninyaKively determining the induced 
tissue displacement at or in proximity to the CNS target tissue site; and relating the induced 
tissue displacement with a physiological property of the CNS taijget tissue. 

2. (previously presented) A method of claim 1, wherein th|e induced tissue displacement is 
determined using an acoustic property of the target tissue. \ 

3. (previously presented) A method of claim 2, wherein thje induced tissue displacement is 
determined by administering a plurality of acoustic interrogatio|n pulses to the target tissue site 
and collecting acoustic data from the target tissue site. 

4. (previously presented) A method of claim 3, wherein thje acoustic data relates to at least 
one of the amplitude, phase and frequency of acoustic scatter. 

5. (previously presented) A method of claim 2, additionally comprising collecting acoustic 
data relating to the induced tissue displacement from the targe| tissue site using an ultrasound 
transducer operating in at least one of the following modes: transmission mode, reflection mode, 
scatter mode, backscatter mode, emission mode, echo mode, Dopplur mode, color Doppler mode, 

i 

harmonic or subharmonic imaging modes, a-mode, b-mode cjr m-mode; and correlating the 
acoustic data relating to the induced tissue displacement with ia physiological property of the 
target tissue. ; 

6. (CANCELED) 

7. (previously presented) A method of claim 1, wherein thej physiological property detected 
is intracranial pressure. 

i 

8. (previously presented) A method of claim 1, wherein thej physiological property detected 
is cerebral perfusion pressure. 
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9. (original) A method of claim 1, wherein the target tissiie includes or is in proximity to a 
blood vessel and the physiological property detected is arterial tlood pressure. 

10. (previously presented) A method of claim 1, wherein th|& physiological property detected 
is selected from the group consisting of: vasospasm, stroke, l^cal edema, infection, vasculites, 
subdural or epidural hematomas, subarachnoid hemorrhages!, ischemic conditions, multiple 
sclerosis, Alzheimers disease, hypoxic conditions, intracerebral hemorrhage, tumors and other 
intracranial masses, and acute, chronic and traumatic cranial conditions and injuries. 

Claims 11-12 (CANCELLED) ! 



13. (previously presented) A method of claim 1, wherein tl}e Educed tissue displacement is 
determined using a detection technique selected from the group consisting of: near infrared 
spectroscopy (NIRS), optical coherence tomography (OCT), magnetic resonance techniques, and 

positron emission tomography (PET). i 

i 

14. (previously presented) A method of claim 1, additional ly comprising comparing the 
induced tissue displacement with an empirically determined standard. 

15. (previously presented) A method of claim 1, additionally comprising determining the 
induced tissue displacement at different points in time relative tcj the inducement of a measurable 
tissue displacement. 

j 

16. (original) A method of claim 1, additionally comprising] 1 inducing tissue displacement at 
a second target tissue site different from the first by applyjng a second ultrasound pulse, 
acquiring data relating to the induced tissue displacement at or to proximity to the second target 
tissue site, and comparing the acquired data relating to the tissue displaced at the target tissue 
site with the acquired data relating to the tissue displaced at the second target tissue site. 

17. (previously presented) A method of claim 1, additiorally comprising conducting an 
initial environmental assessment to evaluate the characteristics of the environment between an 
acoustic source and the target tissue site. j 

18. (original) A method of claim 1, additionally comprising acquiring data relating to 
intrinsic tissue displacements at the target tissue site at multiple i ime points over the course of at 
least one cardiac cycle, and correlating the acquired data jelating to the intrinsic tissue 
displacements and the induced tissue displacement at the target j tissue site with a physiological 
property of the target tissue. j 
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19. (previously presented) A method of claim I, additional! / comprising applying a plurality 
of different ultrasound pulses to the target tissue site and determining the tissue displacements 
induced by the different ultrasound pulses. 

20. (previously presented) A method of claim 1, additionally c omprising applying a plurality 
of ultrasound pulses to the target tissue site at a plurality of tiroes and determining the induced 
tissue displacements. ; 

21. (previously presented) A method of claim 1, additionally comprising applying a plurality 
of ultrasound pulses to a plurality of target tissue sites an| measuring the induced tissue 
displacements at the plurality of target tissue sites. 

Claims 22 -34 (CANCELLED) j 

35. (previously presented) A method for assessing a physiological parameter of a CNS target 
tissue comprising: applying focused ultrasound and inducing oscillation of the CNS target tissue; 
measuring at least one of the frequency and amplitude of an |coustic signal emitted from the 

CNS target tissue; and relating at least one of the frequency and amplitude of the emitted 

i 

acoustic signal to a physiological property of the CNS target tissjie. 

! 

36. (previously presented) A method for assessing intracrahidl pressure (ICP) in a subject, 
comprising: administering acoustic interrogation signals to 4 target CNS tissue site in the 
subject; detecting at least one of an acoustic emission, an induced and an intrinsic target tissue 
displacement based on acoustic data acquired from the target CfNS tissue site; determining the 
arterial blood pressure (ABP) of the subject; and relating at Ieajst one of the acoustic emission, 
the induced and the intrinsic target tissue displacement and ABPjwith ICP. 

37. (previously presented) A method of claim 36, additionally comprising processing the 
acoustic scatter data to assess the stiffness or elasticity of the taj-grt CNS tissue and relating the 
stiffness or elasticity of the target tissue with ICP. j 

i 

38. (original) A method of claim 36, additionally comprising comparing the ICP and ABP 
and determining the autoregulation status of the patient. 

39. (previously presented) A system comprising an acoustic source and an acoustic detector, 
the acoustic source and detector being operably connected to a |>ower source, the power source 
being operably connected to a function generator, and the funption generator being operably 
connected to a controller having data acquisition, storage and analysis capability, the controller 
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having the capability to process acquired acoustic data, make deierminations of at least one of 
acoustic emission properties, induced and intrinsic tissue displacements and relate the 
determination of at least one of acoustic emission properties, induced and intrinsic tissue 
displacement(s) with at least one physiological tissue condit on of a CNS target tissue, the 
controller being operably connected to a display device for displ, 
at least one physiological tissue condition. 



aying information relating to the 



40. (original) A system of claim 39, wherein an acoustic sohroe and an acoustic detector are 
provided as an ultrasound transducer. j 

41. (original) A system of claim 39, comprising multiple ultrasound transducers. 

42. (original) A system of claim 41 , wherein the multiple ulirasound transducers are annular. 

43. (original) A system of claim 39, wherein an acoustic soijrce and detector is provided as a 
transcranial Doppler device. 

44. (original) A system of claim 39, wherein the display device provides information 
relating to the ICP, ABP and autoregulation. 

Claimas45-49 (CANCELLED) 

50. (previously presented) A method for assessing a physiological property of a CNS target 
tissue, comprising the steps of: j 

(a) acquiring acoustic data relating to intrinsic tissue displacements at the CNS target 
tissue site at multiple time points over the course of at least one cjardiac cycle; and 

(b) relating the intrinsic tissue displacements with a physjological property of the CNS 
target tissue, 

wherein said acoustic data is collected by using an ultrasound transducer. 

51. (previously presented) The method of any of claims 50 land 69, wherein said ultrasound 
transducer operates in at least one of the following modes: transmission mode, reflection mode, 
scatter mode, backscatter mode, emission mode, echo mode, Dojjplor mode, color Doppler mode, 

harmonic or subharmonic imaging modes, a-mode, b-mode or m-|mode. 

i 
i 

52. (previously presented) The method of any of claims 50 and 69, further comprising the 
step of acquiring acoustic data at multiple target tissue sites at multiple time points over the 
course of at least one cardiac cycle. i 
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53. (previously presented) The method of claim 50 wherein the acoustic data acquired 
relating to the intrinsic tissue displacement at the target tissue jsite relates to acoustic properties 
of the target tissue. 



54. (previously presented) The method of any of claims 5,0 and 69, wherein said acoustic 
data is selected from the group consisting of changes in thb amplitude of acoustic signals, 
changes in phase of acoustic signals, changes in frequency of acoustic signals, changes in 
acoustic emission signals, changes in length of scattered sigjials relative to an interrogation 
signal, changes in maximum and/or minimum amplitude of anj ac oustic signal within a cardiac 
cycle, the ratio of the maximum and/or minimum amplitude toj that of the mean or variance of 
subsequent oscillations within a cardiac cycle, changes in ijeniporal or spatial variance of 
scattered signals at different times in the same location and/<j>r at the same time in different 

locations, and rates of change' of tissue displacement or relaxatiojn. 

i 

55. (previously presented) The method of any of claims 5p ;ind 69, wheTein said acoustic 
data is acquired by administering acoustic interrogation pulsus to the target tissue site and 
collecting acoustic scatter data. | 

56. (previously presented) The method of claim 55 wherein said acoustic scatter data is 
acquired at a single acoustic frequency. 

57. (previously presented) The method of claim 55 wherein said acoustic scatter data is 
acquired at multiple acoustic frequencies. i 

58. (previously presented) The method of any of claims 5Cj and 69, further comprising the 
step of relating the acoustic data and additional data relating tcj blood pressure, cardiac and/or 
respiratory cycles, to a physiological property of said target tissu£. 

59. (CANCELLED) j 

60. (previously presented) The method of claim 50 wherein! said target tissue includes or is 
in proximity to a blood vessel and wherein the physiological property detected is arterial blood 
pressure. 

61. (previously presented) The method of any of claims 50 and 69 wherein said 
physiological property of said CNS tissue is selected from the ^roup consisting of intracranial 
pressure, cerebral perfusion pressure, vasospasm, stroke, locajl udema, infection, vasculitus, 
subdural or epidural hematomas, subarachnoid hemorrhage, j ischemic conditions, multiple 
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sclerosis, Alzheimers disease, hypoxic conditions, intracerebrd hemorrhage, tumors and other 
intracranial masses, and acute, chronic and traumatic conditions and injuries. 

Claims 62 - 64 (CANCELLED) 

65. (previously presented) A method of claim 50, whejrem the physiological property 
determined is ICP. 

I 

66. (previously presented) A system of claim 39, when sin the controller is capable of 
relating the tissue displacement(s) to at least one of ICP, arterial blood pressure (ABP) and 
cerebral perfusion pressure (CPP). 

67. (previously presented) A system of claim 39, wheroin the controller is capable of 
relating the tissue displacement(s) to intracranial pressure (ICP). 

68. (previously presented) A system of claim 67, whejrein the controller additionally 
acquires blood pressure data and relates the tissue displacement ^ml blood pressure data to ICP. 

69. (previously presented) A method for assessing a physiological property of a CNS target 
tissue, comprising the steps of: j 

(a) acquiring acoustic data relating to at least one of jchanges in local perfusion rate, 
blood flow velocity, and electrophysiological activity using an ultrasound transducer; and 

(b) relating the acoustic data with a physiological property of the CNS target tissue. 

Claims 70 - 74 (CANCELLED) ! 

i 

75. (previously presented) A method of claim 3, wherein thjs acoustic data relates to at least 
one parameter selected from the group consisting of: changes in the amplitude, phase or 
frequency of acoustic signals; changes in length of scattered acoustic signals relative to 
interrogation pulses; changes in primary and/or other maxima j|ncl/or minima amplitudes of an 

l 

acoustic signal within a cardiac and/or respiratory cycle; ratios of the maximum and/or minimum 
amplitude to the mean or variance or distribution of acoustic sigjnals within a cardiac cycle; and 
changes in temporal or spatial variance of scattered acoustic sjignals at different times in the 
same target tissue or at the same time in different target tissues. ! 

76. (previously presented) A method of claim 3, wherein the induced tissue displacement is 



determined using ac least one parameter selected from the groupj consisting of: a component of 
amplitude of the induced displacement; a rate of change of the displacement or subsequent 
relaxation of the target tissue; an amplitude or rate of change of ^ component of the shape of the 
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induced displacement; a change in Fourier or wavelett representation of an acoustic scatter signal 
associated with the induced displacement; a property of induced second harmonic deformation; 
and time displacements of pulse echoes returning from the target tissue. 

77. (previously presented) A method of claim 36, wheijeiii the acoustic scatter data is 
acquired by administering a plurality of acoustic interrogation jjulses to the target tissue site and 
collecting acoustic data from the target CNS tissue site. 

78. (previously presented) A method of claim 36, wherein \hc data relates to at least one of 
the magnitude, amplitude and phase of acoustic scatter. 

i 

79. (previously presented) A method of claim 36, wherein the acoustic scatter data is 
acquired using an ultrasound transducer operating in at leasjt one of the following modes: 
transmission mode, reflection mode, scatter mode, backscatt^r mode, emission mode, echo 

mode, Doppler mode, color Doppler mode, harmonic or subharnjonic imaging modes, a-mode, b- 

i 

mode or m-mode ! 

80. (previously presented) A method of claim 36, additionally comprising acquiring multiple 
data sets, each data set relating to the acoustic scatter at differentj p< lints in time. 

I 

81. (previously presented) A method of claim 36, additionally comprising conducting an 
initial environmental assessment to evaluate the characteristics jol the environment between an 
acoustic source and the target tissue site. 

82. (previously presented) A method of claim 36, additionally comprising acquiring data 
relating to tissue displacements at the target tissue site at multipje lime points over the course of 
at least one cardiac cycle. 

83. (previously presented) A method of claim 36, additionally comprising applying a 
plurality of ultrasound pulses to a plurality of CNS target tissue [sites and acquiring data relating 
to the tissue displacements at the plurality of target tissue sites. I 

84. (previously presented) A method of claim 36, wherein thj; acoustic data relates to at least 
one parameter selected from the group consisting of: changes in the amplitude, phase or 
frequency of acoustic signals; changes in length of scattered acoustic signals relative to 
interrogation pulses; changes in primary and/or other maxima ajnd/or minima amplitudes of an 
acoustic signal within a cardiac and/or respiratory cycle; ratios off the maximum and/or minimum 
amplitude to the mean or variance or distribution of acoustic sigjials within a cardiac cycle; and 
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changes in temporal or spatial variance of scattered acoustic siimals at different times in the 
same target tissue or at the same time in different target tissues. 

85. (previously presented) A method of claim 36, wherein t le induced tissue displacement is 
determined using at least one parameter selected from the group consisting of: a component of 
amplitude of the induced displacement; a rate of change of tho displacement or subsequent 
relaxation of the target tissue; an amplitude or rate of change of a component of the shape of the 
induced displacement; a change in Fourier or wavelett represent ition of an acoustic scatter signal 
associated with the induced displacement; a property of induced second harmonic deformation; 
and time displacements of pulse echoes returning from the targe: tissue. 

Claims 86 - 94 (CANCELLED) 

95. (previously presented) A method of claim 50, additionally comprising comparing the 
intrinsic tissue displacements with an empirically determined standard. 
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